Naturally occurring malaria, arbovirus infection and hepatitis in monkeys can be a hazard for the investigator and might interfere with the outcome of experiments.
Summary
Naturally occurring malaria, arbovirus infection and hepatitis in monkeys can be a hazard for the investigator and might interfere with the outcome of experiments.
63 young adult Macaca fascicularis from Malaysia were screened for these infections.
About 1 year after their arrival in France, parasitaemia due to Plasmodium spp., was present in 6·4% of the animals and specific antibodies in 55·5%. 19 of 35 initially positive monkeys were tested again 2 years later. Parasitaemia was found in 1 of 4 monkeys and antibodies in 11 of 19 monkeys which were initially positive. 9 of the monkeys initially tested had low titres of antibodies to the Flavivirus genus. AlI animals were negative for the hepatitis B surface antigen and anti-HBc. The prevalence of IgG antibodies against hepatitis A was 46·0%. The implications in terms of control are discussed. Viral, bacterial and parasitic infections in laboratory animals can interfere with experiments and be a risk to the investigator, particularly when the infection is long-standing.
During experiments with Macaca fascicularis, after splenectomy, high blood counts of Plasmodium knowlesi and Plasmodium cynomolgi were respectively observed in 2 monkeys. We therefore decided to screen the entire colony for malaria. This study was completed by an evaluation of the prevalence of antibodies against arboviruses and of hepatitis A and B serological markers. (penicillin, streptomycin, tetracycline and polymyxin B). They were not used for experiments until the present study. No clinical signs of malaria, arbovirus infection or hepatitis were detected. Blood samples were first taken from these animals between February and April 1979. In December 1980, 2nd blood samples were taken from 19 of 35 animals which initially had malaria parasitaemia and/or specific antibodies. For arboviruses and hepatitis, the work was only done on the I st batch of blood samples.
Materials and methods
Blood was drawn by venepuncture (saphenous vein) in sodium citrate for the parasitological studies and in dry tubes for the serological studies. Diagnosis 1. Malaria: thin smears prepared after concentration on Ficoll (Le Bras & Payet, 1978) and stained with Giemsa were examined for parasites. Antibodies were detected by the immunofluorescence antibody test (IF AT) described by Voller (1971) using Plasmodium coatneyi and Plasmodium fieldi as antigen. Dilutions were made increasing 4-fold from 1/16. By analogy with human malaria, titres > 1/16 were considered significant. 2. Arboviruses: the antibodies against the following 12 antigens were tested by a micromethod using haem agglutination inhibition (Barme, Bres, Hery & Robin, 1970) : Alphavirus genus: Chikungunya; Flavivirus genus: yellow fever, dengue 1,2, 3 and 4, West Nile fever, tick-borne encephalitis, Japanese encephalitis; Bunyavirus genus: Bunyamwera, Tahyna; Phlebovirus genus: sand fly fever (Sicily strain). 3. Hepatitis: HBsAg was detected by reverse passive haemagglutination (Wellcome VKO 1). Radioimmunoassay was used to detect anti-HBc (Corab: Abbott Laboratories) and IgG antibodies to hepatitis A virus (anti-HAV) (Havab: Abbott).
Results

Malaria
The initial prevalence rate of parasitaemia (Table  1) was 6·4% (4 out of 63); in 3 cases the observed but parasitaemia was too low to . identify the species in the 4th sample. Specific antibodies were present at a titre of~1/16 in 55·5% (35 out of 63) monkeys. The prevalence rate and titres were significantly higher using Plasmodium fieldi rather than Plasmodium coatneyi as antigens ( Table 2) .
The 4 monkeys with parasitaemia and IS of 31 with only positive serological results were studied again 20-24 months after the 1st blood sample was taken. Parasitaemia was found in 1 of the 4 monkeys which were originally infected. Serological tests showed titres~1/16 in 11 of 19 initially positive monkeys; these titres were lower than the initial ones.
A rboviruses
Positive serological results at low titres were found in 9 of 63 monkeys for the Flavivirus genus only. The 9 animals had positive serology for 1 or more of the dengue viruses and 2 of them were also positive with 1 or both of the West Nile fever and yellow fever antigens. No animals were found to be positive for HBsAg. 2 animals were slightly positive for anti-HBc but the results of the tests were not modified after inhibition by purified HBcAg. The prevalence of anti-HA V was 46·0% (29 of 63).
Discussion
As shown by the presence of the parasite, the prevalence rate of infections by simian Plasmodium species was still high in Macaca fascicularis 1 year after leaving Malaysia. This rate decreased with time, but parasitaemia could still be detected in some animals 2 years later. These findings are consistent with the known long-lasting persistence .of such infections and/or with the possibility of recurrent malaria (Garnham, 1966) , especially after splenectomy. The persistence of the parasite, the presence of antibodies and/or previous contact with malaria may interfere with experimental work on malaria and other diseases. In addition, investigators risk acquiring a laboratory infection due to inoculation, as illustrated by a recent case of Plasmodium cynomolgi bastianelli infection (Druilhe, Trape, Leroy, Godard & Gentilini, 1980) . It might be advisable to treat all monkeys originating from endemic areas with antimalarial drugs (or at least monkeys showing positive serological results). In addition, animals used to carry out experiments involving Plasmodium species should undergo routine tests for specific antibodies and parasitaemia. It seems, at least for Macaca from this area, that Plasmodium fieldi is more suitable than Plasmodium coatneyi as antigen for IF AT serological screening.
For arboviruses, previous naturally acquired infections can be detected by serological tests. These positive animals could be excluded from research programmes on viruses, but in view of the incubation time and the duration of viraemia, the risk for laboratory workers appears to be low.
Our results on hepatitis A are consistent with the figures obtained by Burke, Graham & Heisey (1981) on the same species from Malaysia. The high prevalence shown by our study might be related to the fact that our population was studied 1 year after capture. It has been previously shown that about 20% of animals are positive for anti-HAY at the time they are captured and that during captivity the infection spreads rapidly throughout the colony (Burke et 01.,1981) . This fact might be related to conditions of captivity. Many other species of monkey, including Aotus trivirgatus (Lemon, LeDuc, Binn, Escajadillo & Ishak, 1982) and Cercopithecus aethiops (Eichberg & Kalter, 1980) appear to be highly susceptible to the hepatitis A virus as shown by seroepidemiological reports.
In contrast, few species (chimpanzees and possibly baboons (Eichberg & Kalter, 1980 » seem to be susceptible to hepatitis B virus. The marker anti-HBc should be used for screening hepatitis B infection as it is a particularly good indicator of past or present infection. In particular, some infections are expressed by the presence of this marker without HBsAg or anti HBs (Overby, Ling, Decker, Mushar War, & Chau, 1981) .
The incidence of clinical hepatitis in monkeys in captivity appears to be low (Burke et 01., 1981) . In any case, as in humans, many of the infections appear to be asymptomatic. The percentage of asymptomatic forms might vary according to the species.
The risk of hepatitis for animal handlers and laboratory investigators should not be neglected. The risk of hepatitis B appears to be low, but outbreaks of hepatitis A in handlers have been reported (Friedmann, Dinnes, Bernstein & Heidbreder, 1971; Hillis, 1961) . Prevention by repeated injections of standard gamma globulins have been recommended for regular handlers of newly imported primates by Friedmann et 01. (1971) .
aus Malaysia wurden auf diese Infektionen untersucht. Ungefiihr ein Jahr nach ihrer Ankunft in Frankreich war bei 6-4% der Tiere eine auf Plasmodium spp. beruhende Parasitiimie festzustellen, 55·5% hatten spezifische Antikorper. 19 von urspriinglich 35 positiven Affen wurden 2 Jahre spater getestet. Parasitiimie wurde bei einem von vier Affen gefunden, Antikorper bei 11 von 19 Tieren, die urspriinglich positiv waren. Neun von den urspriinglich getestetcn Affen hatten niedere An tikorpertiter gegen F/aviviren. Aile Tiere waren negativ gegen das Hepatitis B Oberfliichenantigen und gegen HBc. IgG Antiki:irper gegen Hepatitis A traten in 46% der faile auf. Die Folgerungen beziiglich der Kontrolluntersuchungen werden disku tiert.
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